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SECTION OF GEOLOGY AND MINERALOGY 
NovemsBer 6, 1939 


Doctor Joun B. Merri, Jr., Senior Geologist, U. S. Geological 
Survey, Washington, D. C.: Geologic Features of Alaska. 
(This lecture was illustrated by lantern slides.) 

Geologic mapping in Alaska began in 1896, but it was not 
until 1903 that a separate organization devoted exclusively to 
Alaska’s work was established in the U. S. Geological Survey. 
Up to the end of June, 1938, when the last estimate was made, 
258,536 square miles had been mapped on different scales, of 
which about 42 per cent had been done on a scale of 1: 500,000, 
57 per cent on a scale of 1: 250,000, and less than 2 per cent on 
a scale of 1: 62,500 or greater. More than 325,000 square miles, 
or 56 per cent of the Territory still remains geologically 
unmapped. 

Alaska, because of its diastrophic history, probably pre- 
sents a greater proportion of complex geology than do the 
United States as a whole and this fact, in conjunction with the 
character of the mapping so far done, makes it necessary to 
emphasize that the present status of geologic mapping cannot 
possibly be compared, either in quantity or quality, with what 
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has so far been done in the rest of the United States. Hence 
no man can speak authoritatively and in detail of the geologic 
history of Alaska, but, on the other hand, many geologic facts 
of a general nature are known that are worthy of statement. 

Alaska is nearly everywhere either mountainous or hilly, the 
only areas of low relief being in the deltaic portions of the 
large rivers, the Arctic coastal plain, and certain down-warped 
areas. The principal mountain range of the Territory is the 
Alaska Range, which sweeps in a crescentic are across southern 
Alaska and disappears in the Alaska Peninsula. Another but 
lower range of mountains, called the Brooks Range, crosses 
northern Alaska. The great intermontane province known as 
interior Alaska is characterized by isolated groups and short 
ranges of lower mountains separated by great expanses of 
rolling hills. This province is drained by the Yukon and 
Kuskokwim Rivers, the two largest streams of Alaska. The 
Alaska Range swings far north of the shores of the Pacific, 
thereby creating the province of southern Alaska which is 
characterized by various coastal ranges separated by lower 
hills. North of the Brooks Range is the province of northern 
Alaska, characterized by rolling hills bounded on the extreme 
north by the Arctic coastal plain. The panhandle, known as 
southeastern Alaska, constitutes another geographic and geo- 
logic province. Finally, at the west and southwest sides of 
Alaska, there are areas like Seward Peninsula and the Alaska 
Peninsula, together with its continuation in the Aleutian 
Islands, which should properly be regarded as distinct from 
any of the provinces heretofore mentioned. 

Geologic formations of all ages are represented, but no com- 
plete sequence is present in any one of the several provinces. 
In general, the pre-Cambrian rocks are best exposed in interior 
Alaska, though such rocks also occur in Seward Peninsula and 
possibly in southeastern Alaska. The Paleozoic sequence, as 
a whole, is best developed in interior Alaska and in the Brooks 
Range, though such rocks likewise are present in Seward 
Peninsula and southeastern Alaska. In southern Alaska, few 
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Devonian or older rocks are known, but this province shows 
a complete sequence of Carboniferous rocks and many forma- 
tions of Mesozoic age. The Carboniferous rocks and a con- 
siderable part of the Mesozoic sequence are likewise well de- 
veloped in northern Alaska. The Alaska Peninsula is character- 
ized by the presence of a complete Mesozoic sequence. Here, in 
fact, is the standard marine Jurassic section of North America. 
The western end of the Alaska Peninsula and the Aleutian 
Islands are the sites of great lava fields of Tertiary and 
Quaternary ages. Sedimentary rocks of Tertiary age are 
present in many parts of Alaska but nowhere form any con- 
siderable part of the geologic sequence. Southeastern Alaska, 
rather isolated from the rest of the Territory, stands out as the 
site of the granitic rocks of the Coast Range, though it also 
shows a fine sequence of Paleozic rocks and a lesser sequence 
of Mesozoic rocks. 

The history of diastrophism and mountain building is far 
from complete. The major discontinuities in sedimentation 
and structural unconformities of pre-Cambrian and Paleozoic 
time have been recognized, but their true meaning, particularly 
in terms of mountain building, is still obscure. The present 
mountains originated in the Mesozoic and Cenozoic eras. 
Some of the southern and southeastern coastal ranges are be- 
lieved to have originated mainly as a result of epeirogenic 
uplift at the end of the Jurassic period followed by differential 
erosion, though both earlier and later deformation and uplift 
of these mountain masses has been recognized. Invasion of 
the sea in Lower Cretaceous time was followed in the mid- 
Cretaceous by differential uplift and deformation of the coastal 
region, which, in turn, was succeeded by the formation of a 
great thickness of Upper Cretaceous marine sediments, par- 
ticularly in southern Alaska. In the Upper Cretaceous epoch, 
however, terrigenous sediments were also deposited at the 
present site of the Alaska Range. It is believed, therefore, 
that the differential uplift of mid-Cretaceous time exerted its 
maximum effect north of the coastal ranges, and, in fact, 
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accentuated the highland area that already existed at the site 
of the present Alaska Range. The succeeding stratigraphic 
and diastrophic events in southern Alaska were approximately 
as follows: 

1. Epeirogenic uplift at the end of the Cretaceous period. 

2. The deposition in the Kocene epoch of terrigenous 
deposits containing coal. 

3. The differential deformation of the coal measures during 
the Oligocene epoch resulting in down-warping and preserva- 
tion of one part and up-warping and erosion of another part. 

4, Pronounced differential uplift and deformation in the 
Miocene epoch resulting in the formation of the Nenana gravels 
and further uplift of the Alaska Range. 

5. Epeirogenic uplift in the Pliocene epoch and further 
mountain building by strike faulting and differential erosion. 
The St. Elias Range and other coastal ranges may have been 
further elevated at this time. 

6. Glaciation and local uplift in the Pleistocene epoch. 

7. Vanishing glaciation in Recent time accompanied or fol- 
lowed by a general elevation of the base level of erosion. 

Glaciation is one of the more spectacular geologic features 
of Alaska. At the time of maximum glaciation, all of southern 
and southeastern Alaska was covered by a vast ice-cap, which 
extended at places for 100 miles or more beyond the limits of 
the present shore line in much the same manner as the present 
Antarctic ice sheet. Another, but much smaller ice-cap, 
covered the Brooks Range of northern Alaska but did not ex- 
tend to the Arctic Ocean. These two ice fields coalesced, how- 
ever, in the upper Yukon Valley of Canada, yet interior Alaska, 
except for a few small areas, remained entirely unglaciated 
throughout the Ice Age. <A third, but comparatively small ice- 
cap, which did not connect with the ice fields of southern 
Alaska, also existed north of Bristol Bay. In Alaska, the term 
Pleistocene corresponds only roughly with the Ice Age, for 
glaciation may have started earlier and certainly persisted 
longer than in the northern United States. At the present 
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time, several large ice fields still remain in southern Alaska, 
though together they constitute only about 4 per cent of the 
area of the Territory. The several glacial and interglacial 
stages of the Pleistocene epoch that have been established in 
the northern United States have not been recognized in Alaska, 
partly, because the more intensive studies of glaciation have 
been made in southern Alaska, between the Alaska Range and 
the Pacific Ocean, where the intense Wisconsin glaciation has 
largely obliterated the evidence of any earlier glacial stages. 
Some cogent evidence regarding pre-Wisconsin glaciation, 
however, has been adduced. 

The distribution and discovery of mineral deposits in 
Alaska has been materially influenced by glaciation. No a 
priori reason is known why lode and placer deposits should not 
have coexisted north and south of the Alaska Range before the 
beginning of the Ice Age. Yet, at the present time, nearly all 
of the important placers are restricted to interior Alaska and 
Seward Peninsula, whereas most of the important lodes have 
been found in southern and southeastern Alaska. The distri- 
bution of the placers is easily explained because glacial action 
in the Alaska Range and coastal ranges and seaward there- 
from was so severe that the country rock was largely denuded, 
thus eroding and dissipating most of the pre-Pleistocene al- 
luvial deposits. The meaning of the present distribution of 
lode mines in Alaska is less apparent, but it is possible that the 
denudation of bed-rock by glaciation has been an important 
factor favoring the discovery of lodes in southern and south- 
eastern Alaska. On the other hand, the heavy cover of residual 
and alluvial deposits has certainly been a handicap to lode pros- 
pecting north of the Alaska Range and may be an important 
factor in their apparent scarcity in that region. 
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SECTION OF BIOLOGY 
NoveMBER 13, 1939 


Proressor A. E. Parr, Director, Peabody Museum, Yale Uni- 
versity, New Haven, Conn.: On the Functions of the Natural 
History Museum. 

The natural history museum of today is rather on the de- 
fensive. It can no longer claim justification by the mere ex- 
istence of its collections. After a period of indiscriminate 
expansion which has been virtually unbroken since its early 
beginnings, the museum has entered into an era of consolida- 
tion and evaluation of its functions. It is therefore of urgent 
necessity to attempt to find a clear-cut expression for the 
services which a museum of natural history is ezpable of 
rendering and for the need of society to have these services 
performed. 

It has been clearly brought out by the President of the 
American Museum of Natural History that the modern mu- 
seum has to seek its support from an everwidening segment 
of the population and can no longer be fully maintained by the 
generosity of the few. This is a fact of great significance. It 
means that the museum can no longer devote its efforts entirely 
to the satisfaction of the abstract scientific curiosity for which 
a full appreciation can only be found within a comparatively 
small group of enthusiasts in all walks of life. Instead, an in- 
creasing emphasis must be placed upon the treatment of the 
more concrete problems in man’s relation to nature which are 
of common concern to all mankind. 

The possible functions of the natural history museum can 
be divided into four categories. At one extreme, we have (1) 
its functions for or in research. At the other (2), its pure 
entertainment value. In between, we have (3) the museum’s 
services in support of formal education in other educational in- 
stitutions, and (4) its maintenance of an independent educa- 
tional program of its own. 
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In relation to research the museum of natural history has a 
dual set of functions to perform. It serves as an archive for 
the preservation of the evidence of conclusions already arrived 
at. It is also expected to form the center of active research 
towards new conclusions. These dual purposes are not in 
harmony but in competition, each being a burden upon the 
other. In this internal conflict there is grave danger to the 
effective functioning of the museum. 

The archive function can best be analyzed in relation to the 
so-called type specimens. The value of type material is not 
absolute and permanent, but temporary and relative. During 
the period between the first discovery and the attainment of a 
firmly established knowledge concerning a new kind of natural 
history object the preservation of the examples upon which the 
first description was based is highly essential. Beyond this 
period it loses its special significance. Whether or not the 
type specimen of the North Sea Haddock is still available is no 
longer of any actual importance to science. 

To the extent that the maintenance of type material repre- 
sents a real scientific need it is obvious that this need will be 
better served the more complete we make each natural unit of 
type specimens gathered under one single roof. In view of 
this fact, the current practice of jealously retaining any type 
specimen, however odd and isolated, in whichever museum first 
happens to gain possession of it, expresses a total disregard for 
the best interests of science and must be condemned as an 
archaic method of procedure. Through this chaotic state of 
disorganization the archive function of the museums of natural 
history is getting closer to a complete breakdown every day, 
and little credit is due for the manner in which this function is 
being performed at the present time. It is therefore urgently 
required that a voluntary system of division of labor in the 
maintenance of type material should be developed between the 
major museums which are adequately equipped to take their 
share of responsibility for the care of research collections of 
this sort. Under such a system each primary museum might 
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be designated as a repository with definite responsibilities for 
definite systematic groups of natural history objects, receiving 
in its care all type material in these groups, regardless of 
where collected.* It could of course easily be arranged for 
minor museums, mainly concerned with educational functions, 
_to receive material of greater value for their purposes in re- 
turn for such scientific type material as they might agree to 
surrender. Unless some such plan of organization is put into 
effect, an increasing disregard for the practice of comparison 
with type material must unavoidably develop, spelling the 
bankruptcy of our archive functions. 

Intimately connected with the archive function of the mu- 
seum is its oldest function in active research, namely, that con- 
cerned with the systematic classification of natural history 
objects. Since a major part of my own work has been along 
these lines, I hope I may be permitted to say that one of the 
difficulties about maintaining the scientific prestige of a natural 
history museum derives from the fact that this type of re- 
search, however well done, has lost the high place it once oc- 
cupied in public and scientific esteem. This is, in part, entirely 
unjust. Without a continuously expanding and improving 
system of classification, all search for new things to discover 
must soon come to an end, since it is only through classification 
that knowledge actually becomes available to mankind and can 
be used in relation to other knowledge for the advancement of 
human interests. The search for new discoveries and the de- 
velopment of their classification are therefore inseparable 
parts of human progress, and, since the unknown cannot be 
evaluated, it is impossible in advance to orient our search for 
new knowledge on the basis of its ultimate value in the affairs 
of man. It is therefore essential for human progress that there 
should be institutions devoted to the accumulation of pure 
knowledge without any regard for immediate usefulness. In 


* Through its effects upon staff appointments such a system would also help 
towards securing an evenly distributed availability of technical advice on all 
systematic groups. 
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the field of natural history, this has come to be peculiarly the 
function of natural history museums through the search for, 
and study of, their collections. From the richness of their ap- 
parently ‘‘useless’’ knowledge, the museum types of system- 
atic research endow every new branch of ‘‘useful’’ applied sci- 
ence with a heritage of classified and systematized information 
without which the exploitation of the useful facts could not 
find its starting point. But, granting that any criticism of the 
ideal value of systematic research is entirely without founda- 
tion, one can scarcely deny that there is a very considerable 
reason for criticism of systematic practices. Taking as an ex- 
ample that particular branch of systematic research called 
taxonomy, I believe it is a common and grievous error to re- 
gard the system not only as a means to an end but as an end in 
itself. It might be well to remember that the broad basis on 
which our taxonomy still rests was introduced by Linnaeus 
long before any theory of evolution. The main purpose of 
taxonomy should be to develop the most convenient, most pre- 
cise, and most unequivocal methods of classifying human 
knowledge so that confusion may be avoided and comparison 
made. ‘Taxonomy has fallen rather miserably short of this 
purpose, largely due to the fact that it has substituted for 
common sense a rigid system of legalistic rules of procedure 
for the protection of personal vanities. It was a prominent 
feature of the original plans for a systematic classification of 
nature that stability of designations should be assured by a 
nomenclature based upon dead languages no longer subject to 
change. Because no personal ambitions are involved, it has 
come to be easier to achieve a stabilization of vernacular names 
than of scientific terminology, and modern taxonomic nomen- 
clature is scarcely more stable than modern slang. 

Since it seems indicated that taxonomy has created rather 
than encountered its own main difficulties, it is also indicated 
that those difficulties can be overcome. But even when this is 
accomplished, it seems very unlikely that taxonomy alone will 
ever again suffice for the maintenance of the museum’s stand- 
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ing in research, and for the justification of the cost of its 
research activities and its research collections. 

In the problem of determining the research functions which 
will provide the fullest and best utilization of all its facilities, 
it may be well to consider the totality of the museum as though 
it were a single instrument. On this basis we may say that, 
just as the proper functions of a microscope are determined by 
its ability to magnify very small objects, so also may the proper 
research functions of the entire museum be determined by its 
special ability to handle natural history objects in large quanti- 
ties. Since this ability, peculiar to the museum as a whole, 
fulfills one of the primary needs peculiar to the statistical fields 
of research, such as ecology and population studies in general, 
it is logical to see in the pursuit of this type of investigations 
the primary research function of the natural history museum. 
In a vast field of ecological problems, preserved samples offer 
the same advantages over the attempts to observe living nature 
as those found in a series of stills culled from a motion picture 
film covering action too complex to be analyzed in movement. 
Preserved samples also offer other great advantages in the con- 
centration of evidence and reduction of dimensions in space, 
which are essential for the practical undertaking of ecological 
research. Of course, if we do recognize that one of the main 
research missions of a natural history museum lies in the eco- 
logical types of investigation, we must obviously also admit the 
perfect appropriateness of handling live, as well as dead ma- 
terial, in the museum to the extent that the observations on 
the living individuals may tend to confirm or to explain the 
conclusions arrived at by the study of the preserved samples of 
natural populations. 

That ecological studies do not provide for such a rapid ac- 
cumulation of new or rare species in museum collections is a 
commonly heard but scarcely valid objection. In a realistic 
appraisal of the natural significance of things, it is evident that 
the rarest object is as a general rule also the least important 
one by the very reason of its rareness. There are furthermore 
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far too many ‘‘unique’’ specimens known today, and there is 
far too little faith in their actual uniqueness to warrant the 
maintenance of museums for the acquisition and preservation 
of such curiosities as their main purpose. If we wish to use 
the capacity of the museum to handle natural history objects 
in quantity to the greatest benefit for scientific progress by 
applying the facilities of the museum to the lines of research 
in which this capacity is most particularly needed, we must 
indeed give as much attention to the rational disposal of col- 
lections as to their acquisition, so as to insure the continued 
availability of the capacity on which the museum’s usefulness 
depends. We must adopt the attitude that beyond the actual 
needed reference collections, and the material for -which the 
museum may have been designated as a repository, all other 
collections will have to be treated as strictly temporary, to be 
discarded when they have served the purpose for which they 
were obtained. 

Perhaps we may also soon begin to look forward to the 
time when even the need for permanent reference collections 
may be substantially reduced by an adequately organized sys- 
tem of corresponding institutions and individuals in all parts 
of the world, each agreeing to supply on request fresh material 
of such natural history objects as are easily obtainable within 
its region. If by some reliable system, we can obtain a sample 
on reasonable notice when the need actually arises, it is obvi- 
ously far more economical in every way to leave the Haddock 
on Georges Bank until wanted, than to keep it always available 
in preservation in-anticipation of a possible demand which may 
never materialize until our specimens have gone bad anyway. 

In regard to the museum’s place among the so-called 
‘entertainment industries,’’ I do not see anything objection- 
able about frankly acknowledging that we do not only teach 
but also simply entertain. It is hardly necessary to point out 
that in combining these two functions we are in the most ex- 
cellent and highly respected company. Our type of entertain- 
ment is sound and, when well done, of considerable intrinsic 
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value to the human imagination, perhaps particularly to the 
developing minds of the young. We should be perfectly en- 
titled to take pride in this fact and to expect society to take 
some interest in our activities for their genuine entertainment 
value alone, even if no other services were offered. 

But the museum has merits and responsibilities beyond 
mere entertainment. Prominent among its duties is the obli- 
gation to make its exhibits serve the needs and supplement the 
shortcomings of formal education as given in the classrooms. 
In the classroom, the study of nature is, of practical necessity, 
artificially subdivided into a number of separate subjects of 
instruction, such as geology, botany, zoology, ete. It seems 
to be generally assumed that the museum’s main function in 
relation to this departmentalized classroom teaching is one of 
maintaining a corresponding set of departmentalized exhibits 
for the use of the educators in each separate subject. In con- 
sequence, one usually finds the organization of the museum of 
natural history developed along the same lines as the organiza- 
tion of classroom teaching. That the availability of the tradi- 
tional exhibits, artificially segregated by subject, is of great 
importance to formal instruction is undeniable, but whether 
they constitute the most significant and valuable contribution 
the museum can make to systematized education is highly ques- 
tionable. In classroom teaching, the natural phenomena are 
not divided according to their functional relationship in the 
totality of contemporary nature, but according to the historical 
relations of their past descent. This classification of studies 
is obviously of great pedagogical advantage:as a means of re- 
ducing the amount of data which have to be conveyed to the 
student. It permits each phenomenon to be described as a 
derivation and modification of another, whether by organic evo- 
lution, inorganic metamorphosis, or simply by mental manipu- 
lation, thereby making the acquisition of knowledge cumulative 
and reducing repetitive information to a minimum. But even 
while we arrange our instruction entirely according to histori- 
cal origins, we are fully aware of the fact that nature itself 
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is rather supremely indifferent about the past history of the 
living and dead objects it fits together to form a functional unit 
in the present with which humanity is, after all, chiefly con- 
cerned. In dynamical language one might say that the evolu- 
tion of nature is so slow that its functional relations may be 
treated as a series of equilibrium states, which at any given 
time will find their full explanation in the contemporary condi- 
tions alone, without consideration of historical factors. The 
price which formal education pays for the advantages offered 
by the purely historical classification of natural history sub- 
jects therefore tends to be one of a badly distorted perspective 
in the impression it gives of nature as a whole. In the museum, 
all branches of the natural history subjects are brought to- 
gether under one roof. Due simply to its larger cubic space, 
the museum also offers an opportunity to demonstrate the 
interrelations between phenomena where the classroom is con- 
fined to a showing of individual objects. The most valuable 
contribution the museum can make to further the true goals 
of all formal education is probably to be found in a full utiliza- 
tion of these special opportunities in an attempt to create a 
picture and philosophy of nature as a whole, supplementing 
rather than merely supporting the classroom instruction, and 
providing a correction for the distortion of perspective arising 
from the artificial subdivision and segregation of the teaching 
subjects. 

If we change the intellectual orientation of the museum pro- 
gram from a concentration upon the diversity of natural ob- 
jects to an emphasis upon the unity of nature as a whole, it 
would also become desirable to modify the customary patterns 
of human organization and architectural arrangements in a cor- 
responding manner. Curatorial departments should be formed 
in relation to various types of environment, each with its own 
characteristic mechanisms through which the unity of nature 
finds its expression. One might have superdepartments of 
terrestrial and of aquatic environments, of historical biology 
and geology. One might have further subdivisions into polar, 
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temperate, and tropical subdepartments, or departments for 
tropical forest, desert, swamps, ete. In each such department, 
one would be concerned with the totality of all natural mani- 
festations, whether living or dead, which form the character- 
istic features of the particular type of environment to the 
study and exposition of which the department is dedicated. 
Under such a system, the classification and identification of in- 
dividual objects and the care of systematic reference collections 
would be organized as a separate and independently integrated 
service available to all departments. In practice, this would 
not involve two entirely separate staffs but rather dual ap- 
pointments for many individuals, such as, for instance, ‘‘cu- 
rator of oceanography and ichthyologist,’’ ‘‘curator of tropical 
forest life and chief botanist.’’ In his curatorial capacity, a 
staff member would be in charge of a department, reporting 
only to the chief curator. In his other capacity, his special 
systematic knowledge would be made available to the entire 
museum through an organization headed by the chief system- 
atist. Only in the larger museums would the staff come to 
contain many members who were either exclusively systematic 
consultants or exclusively concerned with the functions of a 
curatorial department. 

In the architectural arrangements, the shift in emphasis 
would mean that exhibits demonstrating the unity of nature 
would have to be given the central and most effective space, 
with the diversity of the various systematic groups of phe- 
nomena displayed as lateral digressions from the theme of the 
main halls. The subjects of natural history may be said to 
form a pattern consisting of two geometrical figures. The 
open progression of a straight line representative of the his- 
torical derivation of the form and properties of the individual 
objects, and a closed circle representative of the interrelation- 
ships between all coexistent objects at any given time. This 
abstract pattern lends itself very well to architectural expres- 
sion in a U-shaped central arrangement of three main exhibi- 
tion halls, from which lateral halls or aleoves would radiate in 














THE NEW YORK ACADEMY OF SCIENCES 53 


all directions. The visitor would enter the museum at the 
narrow end of a long hall dedicated to a quasihistorical presen- 
tation of the organization of nature. Some attempt would be 
made to illustrate the structure of matter and the hehavior of 
its elementary components. A selected exhibit of naturally 
occurring pure elements and of the isolated pure compounds of 
such elements, which we call minerals, would follow, with an 
exposition of their manner of formation and transformation. 
From mineralogy, we would proceed to the formation, compo- 
sition, and metamorphosis of rocks. At this point, an archway 
would open into a lateral hall, showing in greater detail the 
diversity of minerals and rocks and of the processes affecting 
them. Having surveyed the materials of the earth, one would 
turn to a consideration of the geophysical forces acting with 
and upon these substances, the mechanisms by which they 
operate, and the results which they produce. Another archway 
would open to a lateral hall of general geology and geophysics. 
Our next step would carry us to the simplest and most primi- 
tive manifestations of life, and, continuing down to the end of 
the hall, we would finally come to man’s place at the end of the 
sequence. 

The visitor would then enter a large square or semicircular 
hall at the bottom of the U, dedicated to demonstrations of the 
closed cycles of functional interrelationships in nature, from 
such simple and elementary interdependencies as that between 
plants and animals with regard to metabolism of gases and to 
nutrition, to the most complex cycles in which living nature 
and geophysical factors interact in a complete and unbroken 
system. The alcoves radiating from this hall would be de- 
voted to a more detailed treatment of the cycles and ecological 
mechanisms of the main categories of environment, such as 
marine, fresh water, and the various types of terrestrial 
habitats. 

Leaving again, the visitor would walk back towards the 
main entrance through a second long hall forming the other 
limb of the U, parallel with the hall he first entered. In this 
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hall he would be shown in logical seqence how the natural pro- 
cesses and relationships explained in the preceding halls affect 
the affairs of man, the possibilities they offer, and the limita- 
tions they set to human efforts, and how these efforts affect the 
balance of undisturbed nature. There would be lateral halls 
elaborating upon such subjects as agrobiology, forestry and 
wild life, fisheries biology, soil hydrology and chemistry, 
applied geophysics, ete. 

In a museum arranged in some such fashion as that just out- 
lined, every visitor would perforce be exposed to the educational 
effects of a continuous arrangement of exhibits, telling a 
balanced and coherent story of nature as an entity in itsel. and 
as the environment of man, while the extent to which the spec- 
tator might want to deepen his knowledge of details in any 
particular category of natural phenomena would be entirely 
optional, dependent upon whether or not he chose to enter any 
of the lateral halls. By keeping the totality of nature in all 
its aspects always before the visitor and not permitting special 
knowledge to be obtained from its displays, except in proper 
perspective to the whole, the museum would be doing far more 
to give real contents to formal education in any particular 
branch of the natural history subjects than by concentrating 
its efforts upon a further elaboration of details in these 
branches separately. 

There finally remains to be considered the museum’s own 
educational program, independent of the classroom or lecture 
room. It seems evident that all forms of education should in 
the ultimate analysis be directed towards the attainment of a 
successfully functioning society. It is therefore not enough 
to design an educational program simply on the basis of the 
abstract philosophical structure of knowledge. The needs of 
the citizen for the various types of information contained in 
the sciences vary according to the responsibilities placed upon 
him by the form of society of which he is a member. We are 
fortunate enough to enjoy the advantages of the democratic 
form of government and it should be the duty of the museum, 
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no less than that of all other educational institutions, to design 
its program in relation to this fact to the end that the 
democratic system may be made to function ever better. 

It is characteristic of the democratic form of government 
that all decisions are in the ultimate analysis made by laymen, 
either by the direct decision of his vote or indirectly by his 
judgment upon the performance of those he elects to make de- 
cisions for him. For the purpose of our discussion, we may 
divide the responsibilities which thus fall upon every citizen of 
a democratic country, regardless of his knowledge, into two 
categories. In the first category, we may put his responsi- 
bilities for all decisions involving the care for man himself. 
That is, the administration of personal health, community 
health, the moral and legal relations between men living to- 
gether in civilized society, and so on, and so forth. On all 
subjects of this sort, our educational system provides the lay- 
man with some minimum of information. But when we turn 
to the second category of democratic citizenship responsibil- 
ities, namely the responsibilities which arise from the partici- 
pation in decisions involving the care for the natural environ- 
ment of man as distinct from man himself, the care for the 
country as distinct from the care for the nation, we find that 
our gencral educational system usually fails entirely to give 
even the slightest suggestion of the type of knowledge and 
reasoning on which such decisions should be made. Although 
the layman majority decides, even the most elementary know- 
ledge of principles is carefully reserved for the training of the 
professional minority. Each community decides its own local 
problems; each state passes its own regulations on questions 
of wider scope; and the federal government exercises its su- 
preme power of control when problems of a national character 
arise. All of these decisions, however general or specific, are 
largely formed under the pressure of public opinion, often 
through the direct expression of this opinion by the method of 
the vote. Yet it is generally quite evident that this is not an 
informed opinion, guided by the independent reasoning of the 
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individual on the basis of such elementary knowledge as society 
might logically have been expected to provide him with while 
preparing him, through education, for his future participation 
in the government of the land as well as the government of 
man. Every one of us who has had any kind of contact with 
applied biology or applied geophysics is familiar with some of 
the chaotic regulations which are so often put into effect and 
some of the highly needed measures which could not be taken 
due to the lack of public understanding which arises from this 
educational neglect. 

Here again the natural history museum has an opportunity 
to make its usefulness particularly strongly felt, especially if 
it has already adopted the policy of making the unity rather 
than the diversity of nature the main theme of its educational 
efforts. Just as nature refuses to recognize any barriers be- 
tween various categories of natural phenomena, so also do the 
problems arising from man’s relations to nature break all arti- 
ficial barriers between abstract disciplines of knowledge. The 
question of deforestation or reforestation is not a botanical 
problem, nor a simple problem of agricultural expansion or 
contraction, but one which involves botany, hydrology, soil 
geology, climatology, animal biology, agriculture, and national 
economy. If the contention is valid that the museum is better 
adapted than the classroom to deal with the comprehensive 
aspects of nature, it also seems obvious that it is incumbent 
upon the museum to recognize a particular responsibility to- 
wards general public education in the principles governing 
man’s dependency upon the substances and forces of his 
natural environment. In fulfilling this responsibility, the 
museum should give careful consideration, both to the needs 
for information arising from the special circumstances peculiar 
to the local community and environment and to those related to 
current or permanent problems in the national affairs upon 
which the local community also exerts its proportionate 
influence through the state or federal type of organization. 
In relation to national questions, the metropolitan museums 
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have a particular duty to perform in presenting the problems 
of land and sea to a community which is otherwise without di- 
rect contact with the natural foundations of human existence, 
but which, nevertheless, by democratic procedures and also by 
financial strength, exert a very potent influence upon the man- 
ner in which these problems are dealt with by the nation as a 
whole. There should, for instance, during recent years have 
been a considerable obligation to present without prejudice 
such knowledge and such theories as have come under con- 
sideration in the national approach to the questions of drought 
and flood control. 

The adjustment of the museum program to the natural in- 
terests of the local environment can perhaps be illustrated by 
an abstract comparison of the treatment one would want to 
accord the subject of fisheries biology in the metropolitan mu- 
seum and in a museum located in a smaller community directly 
dependent upon the harvests of the sea for its main livelihood. 
For the inhabitant of the large city, the immediate impact upon 
his own life of the short-range and localized fluctuations in 
the abundance and character of nature is slight. His comforts 
depend upon average, not upon specific, yields. His concern is 
with the long-term trends and general variations. To the di- 
rect dependent upon the harvests of nature in any form the 
long-term trends and general aspects are only of secondary 
significance. If his particular locality in any particular year 
produces an abundance, his comforts are secured and he is well 
off for another year, regardless of whether general trend in 
larger units of space and time is sharply downward or upward. 
His bet is placed upon the violent short-term and localized 
fluctuations of nature. Even within the treatment of the same 
subject there should thus be a complete reversal of emphasis 
from the metropolitan museum to the museum of the fishing 
community. In the latter, one would stress the causes and 
character of the violent annual fluctuations to which any fishery 
is subject. Dangerous or favorable long-term trends in abun- 
dance would be given secondary consideration, with an exposi- 
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tion of their causes and cures so far as known. Exhibits de- 
voted to geographic comparisons and to the causes of the 
permanent geographic differences in the character and abun- 
dance of marine life would be regarded as definitely subordi- 
nate to the other two categories of displays. In the metropoli- 
tan museum, geographic comparisons would be first ; long-term 
trends, second; and short-period fluctuations third in im- 
portance. 

Whether the various suggestions made in the preceding are 
acceptable or not, it seems evident that the natural history mu- 
seum has reached a stage in the evolution of its relationship to 
society where the generally prevailing opportunistic vagueness 
of intentions is becoming a liability, which must be replaced by 
a well-considered, well-integrated, and well-defined philosophy 
concerning the museum’s place in the general research and 
educational system of the nation, working towards the common 
goal of an ever better management of human affairs by 
democratic methods of government. 
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SECTION OF PSYCHOLOGY 
NoveMser 20, 1939 


Dr. GrorceE Katona, New School for Social Research, New 

York City: Organization in Human Learning. 

The author ‘reported on a research work the goal of which 
was to determine whether it is possible to differentiate between 
two kinds of learning, mechanical memorizing and learning by 
understanding. This differentiation appears to be justified 
only if the results of these methods of learning differ signifi- 
cantly from each other. Experiments were therefore per- 
formed in which the same material, e.g., the mastery of a diffi- 
cult new problem, was taught in several ways and the results 
of learning under each of these methods were compared. 

One extreme method of teaching consisted in letting the 
subjects (college undergraduates) memorize by frequent repe- 
titions the solution of a problem. In other experiments, the 
subjects memorized certain steps leading to the solution with- 
out reference to the role and function of the steps within the 
whole process. These methods may be called learning by drill 
or by forming and strengthening arbitrary connections. The 
other extreme method of teaching consisted in giving certain 
carefully chosen cues or helps to the subjects, who, with the 
aid of these cues, were able to solve the problem by understand- 
ing the transformation of a first situation (representing the 
unsolved task) into a later situation (representing the solution 
of the task). The various learning processes took the same 
time, were demonstrated on the same tasks, and were made 
comparable in various ways. 

In the quantitative experiments, one result of the learning 
processes was studied primarily, namely,—the ability of the 
learners to apply under slightly or greatly changed circum- 
stances the knowledge acquired in the training period. It was 
found, in agreement with well established data, that in most 
instances mechanical memorizing yields only an inconsiderable 
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transfer effect. Different results were, however, obtained by 
those subjects who learned by understanding. In delayed tests, 
those specific tasks, which were seen in the practice period, were 
not solved more readily than tasks which were not seen before 
but which made use of the same principle. The subjects who had 
learned by understanding were unable to reproduce the exact 
content or form of the practiced tasks a few weeks after the 
training period. What they knew at that time—often without 
being able to formulate it in words—were certain structural 
principles, representing qualities of the process and being more 
or less independent of the specific material which, some weeks 
earlier, served as the learning material. The subjects did not 
carry over a performance or a bit of knowledge from the learn- 
ing material to a new material, but applied their integrated 
knowledge both to the practiced and the unpracticed tasks. 
They achieved about the same success in both cases. 

Learning by understanding may therefore be differentiated 
from mechanical memorizing. The former appears to consist 
of an organization or a reorganization in such a way as re- 
quired by the material or the task. Reproduction as the conse- 
quence of learning by understanding has the form of recon- 
struction. The individual contents are reconstructed on the 
basis of ‘‘whole-qualities’’ which alone are remembered. When 
whole-qualities are better preserved than the specific items, we 
can apply the former under changed circumstances,—which 
thesis may serve to explain the extensive transfer effect found 
in the experiments. 

Organizing is, however, not a quality characterizing the 
process of learning by understanding alone. Even in mechani- 
eal memorizing we can recognize rudimentary organizing (or 
grouping) processes. But, in some cases, organization does not 
bring about understanding, because the learner is unable to 
achieve an adequate organization, or because the learning ma- 
terial makes adequate organization impossible (e.g., the latter 
is the case in rote learning of nonsense syllables). 
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The investigation, of which a brief summary is given here, 
was strongly influenced by the ‘‘gestalt theory’’ as developed 
by Professor Max Wertheimer. Acknowledgement is made to 
the Carnegie Corporation of New York for a grant-in-aid. The 
study reported will constitute a part of the author’s forth- 
coming book on ‘‘Organizing and Memorizing,’’ to be published 
by the Columbia University Press. 
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SECTION ON PHYSICS AND CHEMISTRY 
NovEMBER 10 anp 11, 1939 


Conference on ‘‘Free Organic Radicals as Intermediate Steps 
in Oxidation.’’ 

The Section of Physics and Chemistry held a Conference 
on ‘‘F'ree Organic Radicals as Intermediate Steps in Oxida- 
tion,’’ the first of the series this year. Doctor L. Michaelis, 
Rockefeller Institute for Medical Research, was in charge of 
this meeting as Conference Chairman. 

The program consisted of the following papers :— 

‘‘Occurrence and Significance of Semiquinone Radicals,’’ 
by Doctor L. Michaelis, Rockefeller Institute for Medical 
Research. 

‘‘The Quantum Mechanical Aspect of the Stability of Radi- 
ceals,’? by Doctor G. W. Wheland, University of Chicago. 

‘‘Application of the Dropping Mercury Electrode for the 
Detection of Intermediate Radicals,’’ by Doctor O. H. Miiller, 
Cornell University Medical School. 

‘‘The Analogy Between Two Step Oxidation and Two Step 
Tonization,’’ by Doctor M. P. Schubert, Rockefeller Institute 
for Medical Research. 

It is planned to hold two additional conferences in this 
series, announcements of which will be made later. 
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NEW MEMBERS 


Exectep November 6, 1939 


SUSTAINING MEMBER 


Stackpole, Caroline E., M.A., Associate, Biology, Teachers College, Columbia Uni- 
versity, New York City. 


ACTIVE MEMBERS 


Craig, Gerald S., Ph.D., Associate Professor, Natural Science, Teachers College, 
Columbia University, New York, N. Y. 

Davidson, Morris, M.D., Ophthalmologist, N. Y. State Dept. of Labor, New York, 
N, x. 

Deere, Emil O., A.M., S.M., Professor, Biology and Geology; Dean, Bethany Col- 
lege, Lindsborg, Kansas. 

Failla, Gioacchino, E.E., D.Se., Professor, Physicist, Memorial Hospital, New York, 
NX. 

Frank, Richard L., M.D., Instructor, Psychiatry, Columbia University, New York, 
1, a - 

Gardner, William A., M.D., Associate Medicine, Columbia University, New York, 
N.Y. 

Hart, Fanchon, A.M., Professor, Bacteriology, Columbia University, New York, N. Y. 

Heiman, Jacob, M.D., Associate, Cancer Research, Columbia University, New York, 
Ss 

Hixson, A. W., Ph.D., Acting Executive Officer, Chemical Engineering Dept., 
Columbia University, New York, N. Y. 

Holland, Margaret, B.S., Instructor, Physical Education, Barnard College, Colum- 
bia University, New York, N. Y. 

Holliday, Houghton, D.D.S., Associate Dean, School of Dental and Oral Surgery, 
Columbia University, New York, N. Y. 

Mead, Margaret, Ph.D., Assistant Curator, Ethnology, American Museum of Natu- 
ral History, New York, N. Y. 

Meiers, Joseph, M.D., Riga, Latvia. 

Rioch, David McKenzie, M.D., Professor, Neurology, Head, Dept. of Neuropsychia- 
try, Washington University Medical School, St. Louis, Mo. 

Rogoff, Julius M., Ph.G., M.D., Se.D., Professor, Endocrinology, University of 
Pittsburgh, School of Medicine, Pittsburgh, Pa. 

Schmidt, Leon H., Ph.D., Director, Research, Christ Hospital, Institute for Medi- 
cal Research, Cincinnati, Ohio. 

Sheehan, Donal, M.D., D.Se., Professor, Anatomy; Director, Anatomical Labora- 
tories, College of Medicine, New York University, New York, N. Y. 
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Simpson, G. G., Ph.D., Associate Curator, Vertebrate Paleontology, American 
Museum of Natural History, New York, N. Y. 

Springer, N. Norton, Ph.D., Psychologist, Adolescents’ Court, Brooklyn, N. Y. 

Stekol, Jakob A., D.Sc., Assistant Professor, Biochemistry, Fordham University, 
New York, N. Y. 

Travell, Janet, M.D., Instructor, Pharmacology, Cornell University Medical Col- 
lege, New York, N. Y. 

Vance, Benjamin Morgan, M.D., Deputy Chief Medical Examiner, New York, N. Y. 

Walton, Seth T., V.M.D., Ph.D., Director, Laboratories and Research, City Health 
Dept., Charlotte, N. C. 

Ware, Ethan Earl, M.S., Professor, Zoology, Head, Dept. of Chemistry, Carnegie 
Institute of Technology, Pittsburgh, Pa. 

Warner, John C., Ph.D., Professor, Chemistry; Head, Dept. of Chemistry, Carnegie 
Institute of Technology, Pittsburgh, Pa. 

Watson, John B., Ph.D., Psychologist, William Esty and Company, New York, 
Ney 

Weidensall, Jean, M.D., St. Simons Island, Georgia. 

Weinrich, Morris F., Ph.D., Professor and Chairman, Dept. of Physics, Brooklyn 
College, Brooklyn, N, Y. 

Wilkerson, Albert 8., Ph.D., Instructor, Geology and Mineralogy, Rutgers Uni- 
versity, New Brunswick, N. J. 

Worne, Howard E., Ph.D., Director, Biological and Research Laboratories, Colton 
Chemicai Corporation, Orange, N. J. 


ASSOCIATE MEMBERS 


Ecker, Enrique E., Ph.D., Associate Professor, Institute of Pathology, Western 
Reserve University, Cleveland, Ohio. 

Eckstein, Gustav, D.D.S., M.D., Associate Professor, Physiology, University of 
Cincinnati, College of Medicine, Cincinnati, Ohio. 

Edwards, A. S., Ph.D., Professor, Psychology, University of Georgia, Athens, Ga. 

Eisenberg, Moses Joel, D.M.D., Grove Hall, Boston, Mass. 

Heminway, Caroline E., A.M., Assistant Professor, Dept. of Geology, Smith Col- 
lege, Northampton, Mass, 

Marshak, Robert E., Ph.D., Instructor, Physics, University of Rochester, Rochester, 
ba 

Sandiford, Irene, Ph.D., Professor, Dept. of Medicine, Billings Hospital, University 
of Chicago, Chicago, Ill. 

Stewart, Colin C., Ph.D., Brown Professor, Physiology, Dartmouth College, Han- 
over, N. H. 

Waldron, R. A., Ph.D., Professor, Botany, Penn, State Teachers College, Slippery 
Rock, Pa. 
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Warren, A. E., Ph.D., Assistant Professor, Biology, McMaster University, Hamil- 
ton, Ontario, Canada. 

Weil, Leopold, Ph.D., Research Chemistry, Franklin Institute, Philadelphia, Pa. 

Weinman, David, M.D., Instructor, Comparative Pathology and Tropical Medicine, 
Harvard University Medical School, Boston, Mass. 

Weiss, Paul A., Ph.D., Associate Professor, Zoology, University of Chicago, Chi- 
cago, Ill. ‘ 

Wetmore, Ralph H., Ph.D., Associate Professor, Botany, Harvard University, 
Cambridge, Mass. 

Wheland, George W., Ph.D., Instructor, Chemistry, University of Chicago, Chicago, 
Til. 

STUDENT MEMBER 


Schoenfeld, Nathan, M.A., Psychology, Graduate Student, Columbia University, 
New York, N. Y. 








